Is mutated serine hydroxymethyltransferase (SHMT) involved in the etiology of neural tube defects?
Neural tube defects (NTD) arise in the first weeks of pregnancy due to a combination of environmental and genetic factors. In mothers of children with NTD elevated homocysteine (Hcy) levels and decreased plasma folate levels were observed, which suggests a defect in the folate-dependent Hcy metabolism. Therefore, mutations in genes coding for enzymes of this metabolism could be involved in NTD. Serine hydroxymethyltransferase (SHMT) catalyzes the reversible reaction of serine and tetrahydrofolate (THF) to glycine and 5,10-methylene THF. Two different isoforms of SHMT are known, one is present in the cytosol (cSHMT) and the other in the mitochondrion (mSHMT). Theoretically, mutated SHMT could lead to elevated Hcy levels and to an altered distribution of the different folate derivatives and might therefore become a risk factor for NTD. This study concerns the molecular genetic analysis of genes coding for both isoforms of the SHMT enzyme by single-stranded conformation polymorphism analysis. Several mutations as well as polymorphisms were found in both genes. The relevance of two variations, the 1420 C>T mutation of the cytosolic isoform and the 4-bp deletion of the mitochondrial isoform (delTCTT 1721-1724), to NTD risk was tested in a study group, which consisted of 109 NTD patients, 120 mothers of children with NTD, and 420 controls. Neither of the two polymorphisms led to an increased risk of NTD. In mothers with the 1420 CC genotype, significant increased Hcy levels are present. Also, significantly decreased red blood cell folate and plasma folate levels were present in individuals with the 1420 CC genotype. Probably, the 1420 C>T polymorphism causes a shift in distribution of the different folate derivatives. The 4-bp deletion of the mSHMT gene did not lead to altered Hcy or folate levels. So far, the results of this study provide no direct evidence for a role of defective SHMT functioning in NTD. Still, the influence of the 1420 C>T polymorphism of the cSHMT gene on the folate-related risk of NTD needs further investigation.